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OBJECTIVE
To verify if the determination of NT-proBNP values would help predict the prognosis in advanced heart failure (HF) patients.
METHODS
One hundred and five subjects with average age of 52.4 years were evaluated, 66.6% of them males. Thirty-three (32.0%) subjects were outpatients and 70 (67.9%) were inpatients (functional class III/IV) admitted to the hospital for cardiac compensation. All patients had left ventricular systolic dysfunction and a mean ejection fraction of 0.29. The NT-proBNP levels were measured in all patients and they were followed-up over a period ranging from 2 to 90 days (average 77 days). A ROC curve was drawn to determine the best cut-off point, as well as the corresponding Kaplan-Meyer survival curves.
RESULTS
During the follow-up period, 22 patients died. The average NT-proBNP value of the patients who remained alive was 6,443.67±6,071.62 pg/ml, whereas that of those who died was 14,609.66±12,165.15 pg/ml (p=0.001). The ROC curve identifi ed a cut-off point at 6,000 pg/ml with 77.3% sensitivity (area under the curve: 0.74). The survival curve for values below and above 6,000 pg/ml was signifi cantly different (p=0.002): patients with values below 6,000 pg/ml had a 90.2% 90-day survival, and those patients with values above, a 66% survival.
CONCLUSION
Patients with advanced HF, especially those admitted to the hospital for cardiac compensation, had much higher NT-proBNP values, with a two-fold increase among those who died during the follow-up period. Values above 6,000 pg/ml identify the patients most likely to die within 90 days after hospital discharge.
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Heart failure is known as an impairing condition with a poor prognosis, especially during the advanced stage when patients progress with shorter survival rates and mortality rates higher than 50% during the fi rst year of follow-up [1] [2] [3] [4] . Early identifi cation of those patients who might experience the worst progression or premature death is vital, as this would allow intervention in an attempt to change the natural course of their disease.
In evaluating heart failure populations the magnitude of clinical manifestations has proved to be a valuable tool for prognosis stratification [5] [6] [7] [8] [9] . Several studies have reported that less symptomatic patients (NYHA functional classes I and II) have a better course of the disease than those who are more symptomatic (FC III and IV) [4] [5] [6] [7] [8] [9] [10] . Although symptoms may help stratify prognosis, they are not useful when more homogeneous groups are evaluated, such as FC IV patients admitted for cardiac compensation, since their clinical states are very similar 5, 6, 8 . Because of their symptoms, these patients need hospitalization and form a poor prognosis population, although tests may help identify which ones will have the worst clinical progression.
Several variables have shown this capacity for selection [4] [5] [6] [7] [8] [9] [10] , such as the degree of heart remodeling, the intensity of neurohormonal stimulation through plasma concentrations of noradrenalin and sodium, and the level of kidney dysfunction.
Recently, the measurement of B-type natriuretic peptide was added to this list of variables because of comparison studies that identifi ed it as the best laboratory variable for the stratifi cation of prognosis [11] [12] [13] [14] .
In this article, we report on our experience with NTproBNP measurement in a population consisting mostly of advanced HF patients. Our objective was to verify its role in stratifying these patients regarding the identifi cation of who would be at risk for early death.
METHODS
One hundred and five patients with congestive heart failure and an ejection fraction under 40% were enrolled in the study. One third of the patients were referred from the hospital's cardiac outpatient unit, and two thirds were patients who had been admitted for cardiac compensation. Most of them were classifi ed as III/IV patients (68.6%). Outpatients were compensated cardiac subjects. Criteria for hospital admission were hypotension, evident anasarca, indication for inotropic therapy, and lack of compensation after having received intravenous medication in the emergency room, which are all characteristics of the advanced form of the disease.
Blood samples were drawn from all patients, either at hospital admission or at the outpatient unit, to determine NT-proBNP concentrations by commercially available immunoassays (Roche Diagnostics, Mannheim, Germany). Patients were treated by their physicians and followed as to the risk of mortality during an average period of 77 days (2 to 91 days).
Statistical Analysis -Continuous variables are presented as means ± standard deviations, whereas categorical variables are presented as rates and percentages. T-Student or U-Mann-Whitney tests were used to compare the continuous variables. A ROC ("Receiver Operating Characteristic") curve was drawn to estimate the cut-off point for the natriuretic peptide value (NT-proBNP) as a predictor of mortality. The likelihood of death was estimated by computing the relative risk and a 95% confi dence interval for the variables studied. All tests used were two-tailed and the p<0.05 value was considered statistically signifi cant. Table 1 displays the main clinical characteristics of the study population. Ischemic cardiomyopathy was the most frequent etiology observed, followed by the Chagasic and idiopathic forms of the disease.
RESULTS
Patient ages ranged from 18 to 89 years (mean age 52.44+11.98 years); 70 (66.6%) were males and 35 (33.3%) were females. The average left ventricular ejection fraction was 0.29, and the left ventricular diastolic diameter was 6.33 cm.
The NT-proBNP concentration ranged from 70.19 pg/ml to 48,001.93 pg/ml (8,187.86 ± 8,407.90 pg/ml).
During the follow-up period, the 22 (20.9%) patients who died had an average NT-proBNP concentration of 14,609.66±12,165.15 pg/ml, whereas those who were still alive had an average value of 6,443.67±6,071.62 pg/ml (p = 0.001).
The ROC curve identifi ed the 6,000 pg/ml value as the best cut-off point to stratify the population as to risk of mortality. Area under the curve was 0.74 (fi gure 1).
Patients with NT-proBNP values above 6,000 pg/ml were 3.6 times more likely to die (CI 95 %: 1.4 -9.0; p=0.003) than those with values below this level (fi gure 2).
No patient with NT-proBNP values under 2,000 pg/ml (21 patients) died during the 90-day follow-up period.
DISCUSSION
Heart failure is considered an increasingly prevalent modern epidemic despite the new drugs and procedures currently available [1] [2] [3] . In spite of the advances in recent years, HF patients still are at a higher risk of mortality than patients with some types of cancer 1 .
The severe symptomatology of FC III or IV patients, added to the presence of cardiogenic shock and the need for hospitalization for cardiac compensation, all identify those who will have the worst disease progression and the highest mortality risk 4 . However, even in a population of patients with the most severe form of the disease, not all of them will die; hence, the early identifi cation of those with the worst clinical progression would allow early referrals to special treatments or transplantation and, hopefully, change the bleak outlook of the disease 9 .
The search for markers of the worst prognosis is universal, especially by health units that treat heart failure. Cardiac impairment identifi ed by an ejection fraction of less than 25% (measured by radioisotopic ventriculography) and oxygen uptake lower than 12 ml/ kg/min, along with being symptomatic, represent criteria used by HF units to indicate heart transplantation 15 .
BNP determination should soon be added to these variables, since several studies have documented its value for prognostic stratifi cation. (11) (12) (13) (14) The high levels detected at the fi rst measurement indicate that patients are decompensated, and the maintenance of high levels identifi es which patients have a very poor prognosis 11 .
The introduction of BNP among the variables that indicate prognosis is based on comparison studies conducted with other variables that have shown that this measurement is superior to the evaluation of symptoms, ejection fractions, and even oxygen uptake 12 .
The values that predict the worst course of the disease vary according to the severity of the cases in the study population and the measurement method used. Levels of B-type natriuretic peptide can be evaluated by measuring BNP or NT-proBNP. Studies comparing techniques have shown that there is a good equivalence between both methods, although NT-proBNP values in pg/ml are approximately 8-fold higher than those of BNP 16 .
For FC III or IV patients, the values identifi ed as mortality predictors are always over 1,000 pg/ml. Bittencourt found 4,137 pg/ml, Logeart 1,015 pg/ml, Hartman 1,767 pg/ml, and Gardner, 1,490 pg/ml (mean values) [11] [12] [13] [14] .
We analyzed a population with advanced HF and found average values of 7,433.70 pg/ml, characterizing a population with a very severe form of the disease.
By analyzing the values of patients who died, we found results of up to 14,609.66 pg/ml, i.e., approximately twice as high as those of patients who were still alive at the end of the follow-up. This result was similar to that reported by Gardner, who also found values twice as high as those of patients with the worst course of the disease, although the levels he found were lower than ours since he studied a population of less severe cases (3,052 pg/ml for those who died and 1,222 pg/ml for those who lived) 12 .
Using the ROC curve, we identifi ed 6,000 pg/ml as the best cut-off point for stratifying the population as to the risk of death. Ninety point-three percent of the patients with values below this level were alive after one year of follow-up, against 72.1% of those with higher values.
We also observed that no patient with NT-proBNP values below 2,000 pg/ml died over the 90-day followup period. Literature data document the usefulness of BNP determination for prognosis stratifi cation. The cut-off point varies according to the severity of the cases in the population studied. The cut-off point in our study was quite high, since our population consisted of patients with extremely severe conditions in whom cardiac compensation was diffi cult to achieve. This is a population that merits attention, with many potential candidates for cardiac transplantation. We consider values above 6,000 pg/ml strong indicators of the need to ponder this possibility.
Knowledge of NT-proBNP levels allowed us to foresee which patients would have the worst disease progression. NT-proBNP determination is an easily performed test that proved to be an excellent prognosis marker for advanced HF patients.
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